Purpose The aim of the study was to determine (a) to which extent job demands and job resources predict work ability in employees with chronic headaches, and (b) whether work ability in these employees is more hampered by high demands and more enhanced by resources than in employees without chronic disease. Methods All employees with chronic headaches (n = 593) and without chronic disease (n = 13,742) were selected from The Netherlands Working Conditions Survey conducted in 2013. This survey assessed amongst others job characteristics and various indicators of work ability, i.e. sick leave, employability, work engagement, and emotional exhaustion. Hierarchical regression analyses were conducted for employees with chronic headaches and compared to employees without chronic disease, controlling for age, gender and educational level. Results In employees with chronic headaches higher quantitative and emotional demands contributed to higher emotional exhaustion, and higher emotional demands to higher sick leave. Higher cognitive demands were however associated with higher work engagement. Higher autonomy was related to higher employability and lower emotional exhaustion. Higher supervisor and colleague support was associated with higher employability, higher engagement and lower emotional exhaustion. Higher supervisor support was associated with lower sick leave. Supervisor support emerged as a stronger predictor for emotional exhaustion in the employees with chronic headaches than in the employees without chronic disease. Conclusions Job demands and job resources are important for work ability in employees with chronic headaches. Furthermore, results suggest that these employees benefit more strongly from supervisor support than employees without chronic disease.
Introduction
Chronic headache(s), characterized by recurrent headaches, and including migraine, tension headache, and cluster headache, are among the most common disorders of the nervous system [1] . Globally, the prevalence of chronic headache(s) has been estimated at 46% for headache in general, 11% for migraine, 42% for tension-type headache, and 3% for chronic daily headache [2] . Where studies have often focused on migraine, other types of headaches have received less attention [3] . Chronic headache(s) are most prevalent in the age group 18-50, and as such affect the working population [1] .
Concerning the impact of headache on work, headaches have been associated with various indicators of reduced work ability. In a population-based study in Sweden, frequent headache was associated with poor mental and physical work ability, but unrelated to sickness absence [4] . In other studies headaches have been shown to relate to both higher absenteeism and reduced productivity at work [2, 5] . Migraine, as a specific headache disorder, was responsible for an average loss of 4.6 h of work productivity per week [6] . A review study on the impact of migraine on work productivity in the United States estimated that an employee with migraine loses on average four workdays per year due to headaches [7] . Illustrative of the high impact of chronic headache(s) were the findings of The Global Burden of Disease Study [8] identifying chronic headache(s) third among the worldwide causes of disability, measured in years of life lost to disability.
Given the reduced work ability in employees with chronic headache(s), it is important to determine in which way work ability in these employees can be optimized. The current study examined the relationship between psychosocial job characteristics and work ability indicators in a sample of employees with chronic headaches, in order to identify those job characteristics that could be targeted to improve and maintain work ability in these employees.
The psychosocial characteristics of a job have been widely studied as determinants of employees' job related well-being and functioning [9] [10] [11] . Two of the main models in this regard, the Job Demands-Control-Support (JDCS) model and the Job Demands-Resources (JDR) model, discern two types of job characteristics [12] [13] [14] [15] . The first type includes the job demands, which are considered to exert their influence on well-being and functioning through an energy depleting pathway. Job demands include the quantitative, emotional, and cognitive demands the job poses on the employee. The second type of job characteristics includes the job resources, which are expected to have a positive effect on functioning through a motivational pathway [16] . Job resources are positive job aspects that are functional in achieving work goals, reduce job demands and the associated costs, and stimulate personal growth, learning, and development. The resources most commonly studied are autonomy, and social support from colleagues and supervisor. Research has related job demands and job resources to various indicators of work ability (see e.g., [17] ). High job resources were associated with high employability [18] , high engagement, and low burnout [19] . In contrast, high demands impeded work ability [20] , and were related to burnout and low engagement [19] . In a longitudinal study, Airila et al. [21] found high job resources to be predictive for work engagement and future work ability. Furthermore, changes in job demands and resources have shown to have an impact on burnout, work engagement, and sickness absenteeism [22] .
The current study examined whether job demands are negatively, and job resources are positively associated with indicators of work ability in employees with chronic headaches as is proposed in the JDR model. The following outcomes were included as indicators of work ability: emotional exhaustion, work engagement, employability, and sick leave.
Hypothesis 1
In employees with chronic headaches, higher (quantitative, emotional, and cognitive) job demands are associated with reduced work ability.
Hypothesis 2
In employees with chronic headaches, higher job resources (i.e. autonomy, and social support from supervisor and colleagues) are associated with higher work ability.
Furthermore, it was examined whether these associations are stronger for employees with chronic headaches than for employees without a chronic condition. Limited research has thus far addressed this issue. A cross-sectional study on university employees analyzing relationships between job characteristics and fatigue, exhaustion, and health complaints found overall comparable relationships for employees with and without chronic disease [23] . Only unpleasant treatment (i.e. experiencing discrimination) proved to be a stronger correlate of outcomes for the employees with chronic disease, and there were indications that social support from superiors was a more important resource for employees with chronic disease. The latter is in line with the findings from a study on employees with diverse chronic illnesses [24] .
Focusing on employees with chronic headaches, we expected that high job demands have a stronger impact on their work ability, as their (working) capacity is already taxed by their health status. Furthermore, one would expect high job demands to contribute to the severity and frequency of headache episodes. Longitudinal research has found a strong association between experienced stress and the frequency and intensity of tension headache [25] , and there is also, though more limited, evidence linking migraine to stress [26] . More specific for work-related stress, Christensen and Knardahl found higher quantitative demands, higher role conflict, and low job control to be prospectively related to more severe headache at followup [27] .
On the other hand, we expected employees with chronic headache to benefit more from the job resources autonomy and social support than employees without chronic conditions do. High levels of autonomy would enable employees to adapt their work schedule and workload to their condition on a daily basis. Job control furthermore has been shown to act as a buffer in the association between decreased work ability and productivity loss [28] . We expected social support from supervisor and colleagues to be a more valuable resource for employees with chronic headache, providing them with understanding and support in periods of reduced capacity due to recurrent headaches. The importance of a good social climate for work ability of chronically ill employees has been well documented [23, 24, 29] . Hypothesis 3 Quantitative, emotional, and cognitive job demands will be more strongly negatively associated with work ability in employees with chronic headaches than in employees without a chronic condition.
Hypothesis 4
Job resources (autonomy and social support) will be more strongly positively associated with work ability in employees with chronic headaches than in employees without a chronic condition. Summarizing, the current study examined in a representative sample of employees with chronic headache which psychosocial job characteristics predicted work ability, and determined whether the work ability in this group was more hampered by job demands and more enhanced by job resources in comparison to employees without chronic condition. The results of this study indicate whether it would be a fruitful avenue to focus on enhancing (specific) job characteristics in order to improve work ability in employees with chronic headaches.
Methods

Sample
Data were obtained from the Netherlands Working Conditions Survey (NWCS), a yearly survey that targets a representative sample of the Dutch working population aged between 15 and 65 years of age [30] . In 2013, 80,000 employees were randomly sampled from the working population, of which a total of 23,303 employees completed the questionnaire (response rate: 32.6%). From this sample, employees with chronic headaches (n = 593) and employees without any chronic disease (n = 13,139) were selected for analysis in the current study. All employees with any other chronic disease(s) than chronic headaches (n = 9571) were not included in the sample.
Procedure
The employees in the sample received a paper questionnaire with an invitation, an information brochure and an answering envelope at their home address. The questionnaire could be filled out on paper or online (NIPO Software suite) using a personal code. After 5 and 8 weeks reminder letters were sent. As an incentive for participation, participants could enter a lottery or choose to make a donation to a good cause.
Measures
Demographics
Data on demographics included gender (male/female), age (five categories: 15-24, 25-34, 35-44, 45-54, 55-65), educational level (low-primary school/lower vocational education, intermediate-intermediate secondary/vocational education, and high-higher vocational/university education), marital status (unmarried, married or in a partnership, widowed, or divorced), and household composition (married or living together without children living at home, married or living together with children at home, single parent household, living alone, or other household composition).
Chronic Headaches
Based on the question "Do you have one of the following chronic illnesses or handicaps?" participants indicating "migraine/severe headache" and no other illnesses or handicaps were selected as the study sample. A 'no chronic disease' comparison group was composed of those employees who indicated to have no chronic illness or handicap.
Job Demands
Quantitative demands was assessed using four items derived from the Job Content Questionnaire [30] [31] [32] . An example item is "do you have to work extra hard?" Emotional demands was determined using three items from the Copenhagen Psychosocial Questionnaire [33] . An example item is "is your work emotionally demanding?" Cognitive demands were based on three items derived from the Job Content Questionnaire. An example item is "does your work require concentration?" For all items, answering options ranged from 1 = never to 4 = always. The scores were computed as the mean score across the scales' items. The internal reliability of these scales was good in the NWCS 2013 sample (α = .83-.86) [30] .
Job Resources
Autonomy refers to the extent employees are able to regulate their own work in terms of method, scheduling, and order. The five items were based on the Job Content Questionnaire. An example item is "can you arrange your own working times?". Answering options were 1 = no, 2 = yes, sometimes, and 3 = yes, often. Social support supervisor and social support colleagues was assessed through four items on supervisor support and four items on co-worker support, also based on the Job Content Questionnaire. Example items are "my supervisor helps to get the work done", and "my colleagues are friendly" (1 = completely disagree to 4 = completely agree). The Cronbach's alpha of these three job resources scales was good in the NWCS 2013 sample (α = .78-.86) [30] .
Indicators of Work Ability
Emotional exhaustion, as a core dimension of burnout, was assessed with five items based on the Dutch version of the Maslach Burnout Inventory [30, 34] . An example item is "my work makes me feel completely drained" (0 = never to 6 = every day). Work engagement, as a positive outcome reflecting vigor, dedication, and absorption in work, was determined using three items derived from the Utrecht Work Engagement Scale [30, 35] . An example item is "At my job, I feel strong and vigorous" (0 = never to 6 = every day). Employability refers to the ability to meet the mental and physical demands of the job, and the perceived future prospects. The scale consists of five items, developed for the NWCS. An example item is: "I can easily meet the physical demands of my job" (1 = completely disagree to 4 = completely agree). The Cronbach's alpha of these three scales were acceptable to good in the NWCS sample (α = .69-.87) [30] .
Sick leave was calculated based on the number of days an employee was absent over the past 12 months, corrected for part-time work, resulting in a sick leave percentage ranging from 0% = never absent to 100% = always absent. Besides this percentage, the frequency of sick leave in the past 12 months was assessed.
Data Analyses
As the variables sick leave percentage and sick leave frequency were severely skewed, the inverse for these variables was calculated, resulting in acceptable values for skewness and kurtosis. The transformed variables were reflected to facilitate interpretation.
To detect potentially confounding variables it was examined whether the employees with chronic headaches and the employees without chronic disease differed on socio-demographic characteristics, and whether socio-demographic characteristics were significantly related to both job characteristics and work ability indicators. Further analyses were controlled for these potential confounders.
Hierarchical multiple regression analyses were conducted to test the hypotheses. First, for the sample of employees with chronic headaches the indicators of work ability were regressed on the relevant socio-demographic characteristics (block 1) and the job characteristics (block 2). Next, this analysis was repeated on the combined sample of employees with chronic headache and employees without chronic disease: socio-demographic characteristics (block 1), group (0 = no chronic disease; 1 = chronic headache) (block 2), followed by the centered scores of the job characteristics (block 3), and the interaction terms between group and centered job characteristics (block 4). For the latter block a stepwise method (backwards) was used to reach a parsimonious model. A significance level of p < .05 was applied. All analyses were performed in IBM SPSS Statistics version 23 [36] .
Results
Comparison of the chronic headache group and the no chronic disease group on socio-demographic characteristics indicated that the groups were comparable with regard to educational level, marital status and household composition (see Table 1 ). However, the chronic headache group included a larger percentage female employees (79 vs. 46%, χ 2 = 128.92, p < .001), and had a significantly different age composition with a higher percentage of the employees in the 35-44 age category than the group without chronic disease (29 vs. 24%, χ 2 = 16.47, p < .01). Furthermore, correlations indicated that age group, gender, and educational level were significantly related to both job characteristics and work ability indicators. Hence, all further analyses were controlled for age group, gender, and educational level. Table 2 reports the Cronbach's alphas of the scales and the bivariate correlations of the variables under study. The Cronbach's alphas were acceptable to good (α = .70-.89) for all scales. Overall, the bivariate correlations between the psychosocial job characteristics and the work ability indicators for the chronic headache sample were in line with expectations: lower demands and higher resources were related to more favorable work ability indicators. An exception was the positive association (r = .13, p < .01) between cognitive demands and work engagement. The results of the multivariate analysis showed that controlling for gender, age, and educational level, psychosocial job characteristics explained a significant proportion of the variance in the work ability indicators in employees with chronic headaches, ranging from + 2% for sick leave to + 24% for emotional exhaustion (see Table 3 ). Regarding the demands, high quantitative demands and high emotional demands were predictive of emotional exhaustion, and the latter also for sick leave. Contrary to expectations, high cognitive demands were predictive of work engagement. The job resources were significant predictors for all outcomes under study: high autonomy and social support from supervisor and colleagues were associated with lower emotional exhaustion and higher employability. For work engagement, only the social support indicators were significantly related. Social support from supervisor proved to be related to a lower sick leave percentage and frequency. Table 4 presents the results of the hierarchical regression analyses conducted to examine whether the associations between job characteristics and work ability indicators found for employees with chronic headaches differed from those in a sample without chronic disease. In only one instance a significant interaction between health status and job characteristics in the prediction of a work ability indicator was found (beta = − .07, p < .001): employees with chronic headaches showed a stronger negative association between social support from supervisor and emotional exhaustion. Simple slope analysis indicated that both for employees with chronic headaches and employees without chronic disease the association was significant (respectively beta = − .38, p < .001 and beta = − .26, p < .001).
Discussion
In the current study, the relation between psychosocial job characteristics and indicators of work ability was examined in a sample of employees with chronic headaches. The hypotheses, based on the Job Demands-Resources model, were generally confirmed. High quantitative and emotional demands were associated with lower work ability, whereas high autonomy and high social support from colleagues and supervisor were overall associated with higher work ability. High cognitive demands, however, were related to high work engagement. This differential effect of job demands can be explained on the basis of current distinctions made in challenge versus hindrance demands [19] , and challenge versus hindrance demands and threats [37] . All types of demands contribute to the Table 2 Pearson correlations and Cronbach's alphas (in italics on the diagonal) of the variables under study: for the employees with chronic headaches (lower left-hand; n = 593) and for the employees without chronic disease (upper right-hand; n = 13,149) *p < .05; **p < .01; ***p < .001 a For the sick leave indicators an inverse transformation was calculated given their skewness; these inverse scores were reflected for ease of interpretation 1.
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6. .39*** energy depletion process; however challenge demands (e.g., cognitive demands, time pressure) can also have a positive effect on employees in terms of personal growth or development. Hindrance demands (e.g., role ambiguity, conflicts) are obstacles to personal growth and development and do not have positive effects, neither do threats. Threats are chances on personal harm or loss (e.g., emotional demands). Researchers might use the distinction to formulate more precise hypotheses in future research with the JD-R model. For employees with chronic headaches, social support from their supervisor proved to be a stronger predictor for emotional exhaustion than for employees without chronic disease. The importance of social support from colleagues and supervisors for employees with a chronic disease has been identified by various studies [23, 24, 29] . Finding this effect specifically for the supervisor might reflect that a trusting supportive supervisoremployee relationship enables an employee to adjust their work to their chronic illness, for instance in allowing flexibility, and enabling adaptations in for instance tasks and work schedule. Related to this, research has shown the relevance of disclosure: that employees inform and talk about their chronic disease and its consequences with colleagues and supervisor [38] . Disclosing can elicit support and lead to modifications regarding for instance tasks and work setting, which might help the chronically ill employee to manage their disease better [39, 40] . A prerequisite for disclosure however would be a "psychologically safe" work environment, characterized by feelings of safety, interpersonal trust and mutual respect, hence providing an inclusive organizational climate for individuals with a chronic disease [41] .
Strengths and Limitations
The current study was carried out on a large, representative sample of the Dutch working population, which contributes to the generalizability of the results. Furthermore, the use of valid measures for the key constructs can be considered a strength. However, some limitations need to be taken into account when interpreting the results. First, the study relies on self-report data, gathered cross-sectionally, which does not allow for causal interpretation of the findings. Furthermore, in the questionnaire limited information was gathered regarding the chronic condition. The sample examined in this study indicated that they had a chronic disease 'severe headaches/migraine', but no data were available regarding potentially influential disease characteristics, such as the type of headache, the severity and frequency of headache episodes, and use of medication. In a similar vein, organizational characteristics (e.g., sector and type of organisation) and occupational characteristics (e.g., seniority and (non)managerial position) might influence the relationships found. In future research it would be valuable to overcome these limitations.
Implications for Practice and Research
When the current findings are confirmed longitudinally, the main implication for practice would be to reduce (excessive) quantitative and emotional demands, and enhance resources such as autonomy and worksite social support to establish/maintain good work ability in employees with this condition. A specific focus on establishing and maintaining good relationships between the employee and his/her supervisor is called for, as this proves to be an important resource for these employees. In terms of interventions, this would require a focus on both the individual employee, instigating empowerment and stimulating disclosure, and the supervisor/organization, to work together with the employee in establishing a work situation that enables the employee to function optimally given his/her chronic condition. Recent research has indicated that a training, focusing on empowerment of chronically ill employees was successful in enhancing self-efficacy and reducing fatigue, although it did not result in higher job retention [42] . Core components of the program were communication at the workplace, the exploration of work-related problems, and the development and implementations of solutions for these problems.
Theoretical Implications
From a theoretical perspective, the findings of this study are supportive for the notions of the Job DemandsResources model regarding the impact of psychosocial job characteristics in explaining health, motivation, and organizational outcomes [13, 22] . As such, this study confirms the validity of this model not only for the general working population, but also for a specific chronically ill sample. Furthermore, the differential effects of the various types of job demands found in this study underline the relevance of more recent distinctions between challenge, hindrance, and threat demands [19, 37] .
Future Research
Given the high prevalence of chronic headache and the results of this study, a more detailed longitudinal research focusing on disease characteristics and psychosocial job conditions that contribute to work participation and functioning seems warranted. Relevant in this respect is the notion that job characteristics have also been found to play a role in the prevalence of headaches [43] . A longitudinal study with multiple measurements would provide the opportunity to further disentangle the association between job characteristics, headache severity and frequency, and work ability. Furthermore, to contribute to the development of work ability enhancing interventions it would be worthwhile to determine whether favorable changes in job characteristics (spontaneous and instigated) lead to improved work ability in employees with this condition.
Conclusion
Job demands and job resources are important for work ability in employees with chronic headaches. Furthermore, results suggest that these employees benefit more strongly from supervisor support than employees without chronic disease. 
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